Requirement of nucleobase proximal to CpG dinucleotide for immunostimulatory activity of synthetic CpG DNA.
Synthetic oligodeoxyribonucleotides containing CpG dinucleotides exhibit potent immunostimulatory activity in vertebrates. Although the molecular mechanisms of recognition and interaction of CpG DNA sequences with receptors are not well understood, the current evidence suggests that the receptor shows considerable selectivity for CpG DNA sequences with different preferences in mouse (GACGTT) and human (GTCGTT) species. In our continued effort to understand the chemical and structural characteristics of CpG DNA required for the immunostimulatory activity and thereby for the recognition of receptors in the immunostimulatory pathway, we examined the requirement of nucleobases in the two adjacent nucleotide positions on the 5'- and the 3'-side to the CpG dinucleotide (P(1)P(2)CGP(3)P(4)) for the immunostimulatory activity. These studies, in which a natural nucleoside is substituted with an abasic nucleoside (X), suggest that a nucleobase is absolutely required in C, G, P(3), and P(4) positions for immunostimulatory activity. Surprisingly, an abasic nucleoside is permitted at either P(1) or P(2) depending on the neighboring base. It was found that 'GXCGTT' motif has an intermediate immunostimulatory activity between those of 'GACGTT' and 'GTCGTT' in the mouse cells.